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An Automatic Cloud Detection Method for 
Landsat Time-series Data and Its Application 
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2.恥1ethodology
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IHOT: 
AIJ available bands 
’ Time Series IHOT: All available data 
HOT: 
Blue and Red Band 
Cloud Detection Method for Landsat 
• Binary Method 
。AutomatedCloud Cover Assessment (ACCA) system; Fmask 
(Zhu et al., 2012) 
。Empiricalband combinauon 
。Usedfor operational product 
• Quantitative Method 
o Haze Optimized Transformation (HOT）悶1anget al . 2003); 
BSHTI (Liu et al .201) 
o Adjustable coeficients by supe刊•isedleaming 
2.2 Iterative HOT (IHOT) 
Blue Band 
HOT 
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IHOT Experiments 
• Experiments on Different Landscapes 
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Summary for IHOT 
IHOT uses all the spectral bands compared to HOT 
IHOT pe付ormsbetter than HOT and BSHTI 
IHOT requires a clear reference image 
Experiment 
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Cloud Detection Results 
Landsat I magcs 
3. Phenology monitoring in Amazon 
• Lαndsαf Imagery In Amazon 
。Seriouscl。udc。ntamlnatl。n
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2.3 Time series IHOT 
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Summary for Time-series IHOT 
IHOT uses al↑he spectral bands and al available 
data 
Map cloud thickness accurately 
• Totaly automated without anγsupervised 
procedure 
loud/shadow detection by time-series IHOT 
-Shadow tracking (blue area, Zhu et al, RS£, 2012) 
Original image 
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Comparewi↑h Fmask results (Cloud－什eedata) 
IHσr method l'mask method (Zhu刀、e)
Phenolo白Fin Amazon detected by different data 
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Similar phenology patterns were found by Landsat data and othet 
dense回、e・se日目 data 21 
Acknowledgement: 
This work was supported by National Natural Science 
Foundation of China under Grant 41301352 and from CERcS 
Over盟国JointRcseard1 Pmgram, Ccnlcr for Envir口nmcntnJ
Remote Sensing, Chiba Univ町sity(Cl16-1Cl) 
Penology detected by Landsat 
• Landsa↑EVI: plot by averaged cloud-free da↑G of 
forest pixels 
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4. Discussion and Conclusion 
• Tbepτoposed time-series !HOT can detect cloud 
thickness accurately and automatically 
• Phenology pa仕emin Amazon forest c白1be 
detected by Landsat data after cloud detection 
• The proposed method provide Landsat data a 
potentfal todetect phenolo白1/seasonalityin 
heterogonous area (with finer spatiaJ resolution 
compared with MODIS) 
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